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This K^s'been called the postindu^trial era, in which there 
^ has emerged an "information society/' as sociologist Daniel 
^ Bell terms it. The U.S* Department of Commerce published 
statistics in 1980 Showfng that jhe so-called information indus- 
tries now employ half the national work force and account for 
half the gross. national product* This helps confirm BelFs obser* 
vation that "exchange of information in tferms of various Jciiicjs 
of data processings* record keepings market research ^d'^ 
forth is the foundation for most econoijcuc exchanges* Data-, 
transmission ^ystems ari^ the transforming resource o^ the 
society. . * information and knowledge frame the probleins 6f"^ 
post-industrial society** (1976> p* 46). , ' ' 

Even in higher edili^tion, .where organizational life is more 
than ordinarily resistant to change^ the new data-processirig 
and communications technology has permanently intrude^ 
upon the cloister. Reporting artd exchange of data are already 
the predgminant forms of communication among institutions 
of higher education and between the institutions and their con- 
stituencies. Several studies' in recent years have ^lown that 
either by choice or by necessity, most American colleges and 
universities are ^investing heavily in the creation main- 
Z*^enance of data resources— and expect to confinue ti> dp so. 

^-V '- ^ — • . 
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By and" large, that investment has ye^ to pay large dividends^ 
They are low V at ieast, by comparison with the benefits that 
might be achieved from optimal use of management informa- 
Tion iVi the administration of higher educatioh. The Consensus 
among exp^t observers js reflected in the recent findings of 
J, Victor Baldndge and Michaet Tierney (1979), who evaluated 
the use of manage mental nfotmation systems in 34 private liberal: 
arts institutions that participated in an Exxon Education FouTi- 
dation program to improve their resource allocatfon and 
managemer^t procedures. "Overall/* they ^.wpite, is our 
impression that management mformBtion systems, . .areVorth 
their cost" (p. -13), 'But their study J^ocuments. e,xter\sive 
counrerproductive practices ar^ conditions that diminish the 
utility of information resources as they Have typically be^n used^ 
on campus, THetone of most of the evaluative literature is warily 
Qptimi&tic; good can come of it all, but only if a number of pit- 
falls can be avoided. ^ * 

Thisbdok undertakes to describe, for the benefit of follege and 
utSiver&ity administrators, who are the prirKipal users qf fnaMge^ 
ment information, what* the .author regards as the widest and' 
deepest of those pitfalls. It is a book about basic concepts inlolvecf ., 
in the transformation of raw numbers into coVierent and'tifeful 
information, or knowledge, The/oncepts are not hand to grasp, 
and they are described here in plain terms^he technical task of 
transformation can be 'e;iK:eediogly com^ex, but the details 
should not concern the administrator. Only by under staipding, 
the concepts involved, however, can the administrator detef; 
Inine whether those wh6 produce information intended to sup- 
port important decisions are properly doing theij job. More than 
ohe administrator has thumbed through a two-inch stack Qf in^ 
cornbrehensible computer printout and sadly ^hoed T. S. Eliot— 
]*Wnere is the knowledge we have lost in information^?" 
'^Why all the difficulty iq applying injformatiori technology to 
the administration ofliigher education? Raymond F, Bacchetti 
(1977), Vicp Provost fortBudget and Planning at^ Stanford 
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University and a eluserstudent management information and, 
rotional dcLJbion processes, makes this observation; yPhe first 
thing Co be said ab<>ut hovv^ decisions are made in colleges and 
universities i^> that very htttc-iS knuun ^stematicajly about that 
subject. Still less is known about how decisions ought "to be 
made** (p. 4). That appears to be more a ci:iticisjm of the state of , 
know ledge, about the art and science of administration than a 
i;ritici&m of information specialists. Bacchetti has a more imfJc^r- 
tantt if implictt, pomt, at least for present .purposes. It is that 
those who design information sysjtems and perfor^ the analyses 
of data intended to generate managem^t information frequently 
"do nut adequately or even at^all urv^Hrstand the perspective and 
tiie inTormatiun^needs of th^ decisionmakers. Spectficallyt with 
respect to bacchetti*si3bseri#ationt they do not understand how 
the decision at hand wijl be made— and, as,w6 ^hall see^ inforrna- 
tior\ needs vary, deRjerlding upon the decision^ process -being 
used, Carl R. Adams (1977b), editor of a recent survey pf the 
informatKj^n needs-of decisionmakers in higher education, put it 
this waV: 

V 

' Most systems development to d^te has been ba^ed on norma- 
tive Idecision] mo'3els conceptualized by researchers or techni- 
cians* While we can and should call for more research effort 
aimed at documenting higher education decision processes, 
UMLonly sho^t-run option for improving information systems 
, IS to encourage those with experience in administration to 
reflect upon and relate their vieWs to us. [p. ;c] 

Adams provides-'(1977a^^p. 81-83) a cogent compen^lium of 
expert opinion on the main sou^e^ of difficulty ih meeting the 
information needs of _ administrators in higher edutatiorT> as 
follo\vs: * , ' L 

"A reluctance on the part of man;jgement systems^ analysts ^ 
to regain neutral in providing supporting information by 
defining optiAns for the decisionmaker. . .|but instead 



3 



Pennis R Jones 



adopting] an advocacy position for a particular decisiofi 
alternative," ^ 

*'ln compatible structures for collecting information to sup- 
port decisions. One is the structure usedfot contr<^l within 
the organtz^ion and the otfier is a structure used ro analyze 
the outputs or accomplishments of the organization." 
*The iriadequacy of the basic input/ outfiut analysis model 
in the light of our inability to adequately measure the out- 
comes^of higher education. As the assessment ofoutcornes 
becomes more and more subjective, the level of accuracy 
appropriate in estimating resource inputs is diminished/' 
*The reliance of analytical systems on the files developed 
for operational systems." 

"The failure of most analytical systetns to synchronfze th^ 
timing of the delivery of outputs to the requirements of the 
decision processes/' ^ ] 

♦ 'The relatively low l^Vel of expertise the t6p adminis- 
trators have regarding the analytical techniques used irr 
higher education , . . , The interpretors specify the informa- , 
tion system characteristics> but they lack thepgrspective of 
the decisionmaker that is necessary to focus theitrforma- 
tion tequirements/' " . ^ ^ 

. It would seepn then that the quality and impact of management^ 
information \n higher education will approach the ideal in pro- 
portion as we gain a better understanding of decision processes, 
improve the timeliness of information 'delivery, promote cqm- 
munication between administrators anddat^nterpretors, and so 
on. Regrettably, that is not likely to be the case: such advances 
will prove more palliative than remedial, so lon^,a3 the root ?il' 
ment is allowed to persist.^he essential difficulty is that neither 
administrators Wox information specialists have a clea^ under- 
standing of the best way to describe, in dynamic terms^ the 
higher-education ehterptise and its constituent parts. Describing 
decisipn processes in higher edtftation much better than they are 
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BOW described in the ttterature would help. But practicing ad- 
ministrators usually have a keen understanding of the processes 
utilised in their own institutions. Getting the information on the 
administrator's desk before the decision must be made obviously 
IS es&ential. Timeliness is achieved not merely through alacHty, 
houe\er, but instead through foresight— you cannot produc?in* 
formation from dat^ you do not have, and you rarely c^n acquire 
new data overnight. Improved communication will Ijelp, but the 
34^intstrator and the data analyst cannot exchange ideas effec* 
tively unless they share a conception of purpose and an under- 
standing of available capabilities and limits oh resources; their 
relationship should'be closely analogous to that of the architect 
and th^ construction contractor* 

The lack of a coherent conceptual foundation to gdide the 
development of systems for collecting and storing data and for 

^ converting them into useful information" in decision contexts 
manifests itself m many ways. It is revealed in a widespread in- 
^^bihtv to distinguish information from data and grasp the full 
implications of that distinction. It is implicit in a'frequ^nt failure 
to recog^ni^e the fundamental difference between operatingidgta 
and management data. The absence of a conceptual base is^* 
pfimary reason why the findings^ of research on^decisipn pro- 
cesses have not been adequately melded with existing knowledge 

^ about the rote and uses of information in decisionmaking* 
We lac^ the needed conceptual foundation not because the 
component parts are unavailable, but rather because available 
kijow ledge has not been properly integrated- This book proposes 
a way of achieving that integration. In doing so^ it discusses dafta 
and inforrnation both in definitional terms (^with emphasis on 
theirtis&ential differbnces) and in functional terms. It looks at the 
differetVH^ Between data bases that provfde operational informa- 
'tion and th^ kincf of data base needed to produce tjie right kinds 
of manage^nent information to support administrative decision- 
making, at the right time. It surveysIPe uses of information and 
the different decision processes in which it is used. It proposes a 
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broad framework of datjr needed to produce the right informa- 
tion at the right time, taking into Account the relative unpredict- 
ability of both faQtors, Finally, the book looks at the human 
elementt with emphasis on the need to develop a large ca*dre q{ 
inform'^tion profesbionalh— people who ^.an undcvHand the ques^ 
tions that administrators must answer wKen they make decisions 
and who know how to produc^relevant information, 
^ If the book realires tHe authors hopes, it will leav^the reader 
wiitra lively awarene^ that no information is better than the 
question that evoked it. The information professional deserves 
an equally adept clientele of administrates wht> understand 
what kinds of information are relevant to the decisions before 
them and who recognize thatno accumulation of da^a* however 
Lomprehensive^and sus<;eptible of maoipulationt can produce a 
ikliiiun^ Good information can^kelp the^ decisionmaker decide. 
But it must be prompted by good qiiestions. To frarne these, the 
administrator must have some basic knowledge about the capa- 
bilities and limitaMons of systems that convert data iq^a informa- 
tion for the decisionmaker. Moreover* the adjninistrator,must 
know^h^w to communicate with the system s proprietor^. This 
small book is intended *to impart thartasic knowledge, or to 
refresh the understanding of those whose knowl^ge is tusty. 



Definitions 



Three terms used recurrently in the text should be at least^ 
generally 'defined at the outset. It already has been emphasized 
that a dear understanding of the difference between data and in- 
fvrmatLon i& an absolute requirement The distinction is so basic 
tHat^system designers often neglect to state it m discussions with 
technically unversed system users. The third term, strategic deci- 
itoni, does no^*i^fer ioflPny specific way to strategic f}lar\nir\g. 
Sttategio planning is^ianagement concept that t^akes many 
forms in the corporate worl^jl and is beginning to find its way into 



higher edutanon»-ft'here it-has provoked varying degrees of 5t^ep- 
tiLism, StrategiC'deciSivn is no^ a convenctonal Vfm; it is used for 
lack of equw^al^nt term^ready established m use. , ^ 
The definiti^s: ; ' . 

♦ Data are either quantities {the number of students enrolled, 
for example, or th^f number of volumes in the library) or ' 
cbdet^that 4s, numbers that identify entity characteris- 
tics, such as the race, sex, or program levcff of stpdenrs. 
Data Result from observation of measurement. Data are 
raw facts from which information can be constructed: The 
quality of data is determined by -their validitVi accuracy, 
and reliabiliry^ "all of which are properties relate^ tq 
tneasurem^i^nt* * " . ■ . 

♦ Information consists &f data that have been combined^and 
' given ^yi^rm in which they convey to the recipient user 

some uierUt knowledge* Information is created whenjJata 
^ are^selected\iTgMKed, and analytically ;na"nipulatedf and 
the result is given a form that informs and serves the needs 
of users. The quality of information is determined by its 
Relevance to the concerns of intended users, its timeliness^ 
and Its acceptability to users— all being properties that rela^te 
to users aria the nature and context of use of information. 
♦ ' Strategic Decisions are those concerned with question^ of 
institutional policy^ purpose^ or direction* They are at a^ 
level above oper^donal or cqntrOl deci^ions^ made rtjutinely 
in the coufse of running the institution. They concern pro* 
- grams rather th^n courses; tenure policy rather than 
Wfiether -a particular faculty member should- be given 
^nure; long-i^^nge planning rather than dec^<^g how tq 
implement, an ^innovation tha^^has been approved and* 
budgeted. Strategic decisions'most often involve execurive 
judgments^ rather thamthe snaf) judgments made in jdeal- 
-ing with the day-to-day" flow of admin^istrjitive tasks. They 
require loformation produced bj: a decisioii^suppon system 
{see p. 35)t.which incorporates 3 puinagiment data base (see 
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Data 



CoHege and university adminUtfators who wish to be well 
served by management infprmation cannot be satisfied 
merely to know that daW are fundamentally different from infor 
mation* This chaptelr^undertakeSj therefdrCj to describe data 
with some precision and also describe their basic properties. It 
also discusses data limitations and somd issues that arise when 
data are employed. The discussion is conceptual* rather than 
> technical, tiut specific nonetheless, because a root understanding 
of the nature of data and limitations on their use as raw material 
for the construction of informatioa is needed tifrfollow the cen- 
tral argument of this book. In this discussion^the author has 
freely applied tp the context of higher-educ^rion*management ^ 
number of ideas articulated by a Canadian authority on ^Otial 
statistics,IvAnP.Fellegi (1980)— so freely that it would clutter the 
text unduly to acknowledge every instance of appFopriation. 



Components of Data 



We have noted that data derive from observation or measure' 
'mept^ind take the font? either of quantities (such as me number 
of students ehroUed) or codes that identify characteristics of the 
entity observed or measured. (Quite arbitrarily, data is conven- 
tionally treated as a plural term in the literature on management 
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informationi' the singular ' form in common use is data uem, 
though datum occasionaUy appears.) An individual^ data item 
comprises more, however, than a ^uantuy.or code. It appears as 
a number 6r symbol in a specified context of meaning. That is,*a 
data item is a measurerrysnt or observation about, a particular 
refeunce entity^ and it measures or otherwise specifies some 
tha "actenstic or dimension of the reference entity. That is, it is in 
somp clearly un(jlerstood way a descriptor. Thus we may say that 
anyldata item, or datum^ must have three basic components; 
li A reference mticy— the thing'being observed* In a student 
\ data file, the individual student is the reference entity; in a 
\ room'fnventory file, the^room; in a library catalogs the 
individual volume* 
, 2. A descriptor that ch'aracterizes some aspectpf tht reference, 
"*entity*rSe)fr, race^ age, and county and state of birth are all 
descriptors associated with the reference entity student. For 
the reference entity n?cm, area in square feet and number 
'of seats or station? are pertinent descriptors. Subject is a 
' descriptor Appropriate to a^brary volume* Location and 
cQntrol are descriptors commonly associated with the 
Teference entity institution of higher edw^ation. 
3. A quantity orcode chat conveys the result of an observation 
or measurement relative to the descriptor* The codes M and 
F commonly record a student's sex; a number representing 
square feet -records the area of a room; a Library of 
^ Congress caJl number (which in fact includes letters of the 
' , alphabet as well as digits) may record an obser\'ation about 
the subject matter of a book. ^ ^ 
In short; |i number or a code letter (or othet^ymbol^ such as an 
asterisk) is a data ttem only when it carries ty^o labels—reference 
entity an3 deseriptor. These labels normally are clearly specified 
in the titles and column headings of information reports— for 
example, "Undergraduate Arts and Sciences Enrollment in 1978 
[entity] by Major^-and^as^Level [descriptors]/' Once recited^ 
this notion of a data item as .possessing three components of 

^/ 
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meaning^ two categorical and the third either quantitative or 
t..itegoriLal, seems only too obvious. Bur the fact that an indtvi- 
dijaldata item can have neither more nor less than that tripartite 
mport has great bearing on any consideration of data and its 
properties. Indeed^ it has much to do with the character and 
-sigrmk^ance of the information drawn froiTi data^ as will becorne 
clear in time- ^ ^ ^ 

Meanwhile, some elaboration on our definition, of re/erenc^ 
aiUV\ IS required. So far, all of the examples offered have beeri > 
single entities— one student, one room, one book. But anypre^'^ 
cisely Jefined group can be a reference entity. Much manage* 
' me nt 'information of use. in higher education has'to do witf\ the * 
behavior of groups tather t^han, single entities— with students in 
Aarious programs (history, mathematics, engineering) and at 
various levels (undergraduate, master's, doctoral) i^witn instruC' 
tional staff byaype (tenured, nontenured, honorarium), prO' 
gram, and rank^with programs rather than constituent courses. 
If the management concern is the student pool upon which tKe 
institution draws, it^'may be iqnportant to have data about the in- 
come and education levels and race qr ethnic characteristics of* 
all persons residing in a.particular county, state^ or region. The 
only requirement, when the reference entity is a group, is that' 
the group be unambiguously identified. It may be enough to 
clearly spedfy the attributes" tbat all members pf the group must 
share— such as residence in a particular area, attainment of a . 
.high-school diploma,, or both. In another instance, it may be 
necessary to list the members of the group by name, as for a 
group consisting* of all high-school gradi^ates jh 1981 who won 
state merit scholarships, ^ 

Again, a seemingly simple point has been spelled out. Many 
diffi^:ulties attributeti to inaccuracies' in' data— improper 
measurement or erroneous coding— arise in fact frofn inccjmplete 
or variable specification of attributes that identify Vnembers of the 
reference entity— of the "Student bod^y** for' example, or worse 
yett ^^the faculty/* Suppose ^ student is defined only asan indivi- 
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>du^l who has registered and paid tuitiot) and fees and faculty are 
defined as individuals teachift^at least one course. The resulting 
!iata ipi*ght be pnstinely accurate, yet yield wildly misleading in- 
. formation about the student-faculty ratio^ a cor^monly accepted 
indicator of instructional quality, or about credit-hour ptoduc- 
tion per faculty member. To provide mfe^ingfiil ratios of that 
sort, of course, data on /u/^t^me-equii'^lie]J^sh^^dents and faculty, 
defined in terms of course iQad and teaching loadt must be col- 
, lected. Beyond inadequate specificiition of tefefertce-entity attri- 
butes, semantic and conceptual problems sometimes provoke 
^serious misunderstanding^^ Suppose that .classroom space is 
assigned with a computer program, and a class of 12 in advanced 
German literature is matched with a 150-seat amphitheater in the 
naturaf-sciences building. The problem is that the computer was 
not given adequate instructions foj matching class size to space, 

Im.phcit m the array of examples giv^^bove is this fundamen- 
tal proposition; ^ , ' 
* The mere aggregation of data suc/i that the reference entity is a 

group ratk&r than an individual does not, in and of itself^ yield fn- 
' ' formati<fn, rather, aggjegiition usually results in dafa about ad\(- 

ferent reference entity" Oat^ldonot become information until they , 

have been assigned a specific oDntext of use and (usually) analyzed^ 

appropriate to that context- ' 
That proposition is explored at some length in the next chapter, 

^ ^ F^roperties of Data ^ 

Data have now been defined both in componential terms and 
with respect to their difference from information, irijespective of ' 
level of aggregation. And as we noted In the introduction, the 
quality of data has three deterfnlnantSTrvalidity> accuracy, an^i 
reliability— all of which are^properties related to measurement. 
These terms are familiar to anyone even slightly conversant with 
' statistics. But their itnplication for m^^ogement Information is 
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not fully conveyed in the tyj^tal textbook definitions. When 
data reveal uncomfortable facts> the ensuing partisan discotirse 
frequently is peppered with challenges to the validity^ accuracy^ 
and reliability of the data. The administrator shoVild understand ^ 
these concepts well enough to know whether or not they are being 
used as red herrings, ; 

Validiry concerns the extent to which the data actuaflly 
measure or code what they are intended to describe^ Is grade- 
point average 'a valid descriptive measure of the descriptor 
academic abiUtyl Will a' measure such as teaching load or Cbntact 
hours be 3*K^alid descriptor of faculty" eff ml DQes the student- 
faculty rftf^Wfeptribute meaningfully to aq assessment of /^rograin 
qualityl That is, do the data we collect measure what we ihipk we 
are measuring? As j,t happerts, many essential concerns in higher 
education, such as program quality, have so far eluded valid 
measurement. At the same time, it is worth noting that in prac- 
tice, validity is JJestowed primarily through consertsus or,ta^it 
general acceptance, particularly with respect *to abstract and 
value-laden concepts, ^ 

A brief digression is^ ventured here^ because program Ciuality has 
become an issue of paramount concern in higher education and is 
likely to command attention tor a lorigtim^o cofee. It seems safe 
to say that there Jiever will be an absolute measure ofthecoricept 
of program quality , just as there will n^ver be an absolute deter- 
miniition of the uftimate constituents of matter. Practically 
speaking, however, we simply have not achieved wide acceptance 
for proxy ^easure^ of program quality, The^great majority of 
faculty and administrators regard program quality as not objec- 
tively measurable. Ironically^ they also are united in their cohvic-* 
tion that program quality will suffer if it is^'subordinated to 
^ogram efTiciency^^ as measured by the cost of producing a 
student credit hour. $o it seems that they are convince'd they 
know something objective about^program quality, if only that it 
has a price. Moreover^ one can argue that the inability to 
distinguish accurately between fesearcTi costs and instructional 
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cofets,betwe4(^ducationaloutcomes.aQd public service, and the 
interplay of countless variables in the whole process of higher 
education,' render ^unit^ost calculations' all tut meaningless. 
Nonetheless, many legislators and taxpay&rs regard the CQgt of 
producing student credit hours assoundlnformation. Informally 
in higher education, student'faculty ratios are widely accepted as^ 
rough indicators of program quality, particularly when combined" 
with admission standards. While such indicators of educational 
effect! Cerl ess are no more subjective, no more political, than the 
practice (Sf tneasuring efficiency in dollar terms, the higher^ 
education community has'beerv diffident about promoting con^ 
sen^us regarding the validity of student-faculty ratios. Presumably 
this state of affairs will persist u^ttt empirical evicJence (obtained, 
perhaps, by examining the correlations^f alternative measures 
of program (Quality) or legal specific at idn (achieved, for example, 
when program quality is defined and its descriptors specified in a 
piece ef federal legislation^) confers validity on a particular 
measui^e or set of measures. . , ' • 

To sum up'(somewhat truistically), be* as precise as possible 
about what the data ara to rn<^sure, and use /measures whose 
validity has been proved empjricaliy or is established by conseri' 
sus— that is, use me^^ures'that have facfe validity. 

Accuracy concerns precision of measurement— the disparity 
between an actual m'easurement^jr acft of coding and a h^^othet' 
■ical error'free measurement or coding. There are thrpe main 
sources of inaccuracy in data: ■ ' - 

1. Error in measurement ('a room was assigned an area of 620 
square feet wheji in fact its area was 650 square feet) 
. 2. Erroneous identification of the referenj« entity, either 
because the entity is poorly defined or was wrongly inter^ 
preted (for example, incorrectly including srudehts en' 
rolled only for noncredit courses* in a student-body county 
1 because either the definition of student failed to exclude 
' people taking only noncredit courses or because the exclu' 
sion was stated but not noted by the data collector) 
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3. Unrepresentative sampling— a mistake in statlstic^il 
analysis, rather than measurement or observation, Constr- , 
tuting a special case of incorrect representation of the 
f reference jdentity 

; Rdiajbility concerns the extent to which the^codingor measure- ^ 
ffient yields the same result upon repetition* A test of sttic^nt, 
achievement is considered reliable i&tVie student receives the 
same score (within statistically allowable limits) on repeated 
applications without^ intervening instruction. To be reliable, 
coding or measurement procedures should yield identical data 
when performed by different individuals. 



Issues Surrounding Data 



The proliferatibn of data ir^our society has made inevitable the 
interjection of dati and, on a somewhat smaller but still impres- 
sive scale, information into all manner of^rtisan and adversary 
contexts^ And sinc^ datk"and information seldom. support all 
positions equally, those slighted by the facts^often respond in the 
fasFyon of the country lawyer who c&unseled: ^Wh*en the evi- 
dence is Against you, talk about the law- When the law is against 
you, t^lk about the evidence. When both are against you, pound 
on t^e table and shoutH^ke Hell/' In our information Society, as it 
has been dubbed, thi? rhetorical strategy translates roughly as 
follows^ "If the quantitative data are against yoii, argue that 
qualitative data should have been collected- If the objective data 
are against you, talk about thfe need for subjective data- If evpry ^ 
manner, shape, and form of data are against you, declare with fil- 
ing that values must triumph/' In any case, the>administrator wKo > 
wishes to promote precision in communication on partisan sub;^ 
jects sh*?uld be aware of the essential emptiness of the three issues * 
about data most often encountered in cdntentious situations^. 
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Misleading Data\ \ 

Data that ha^'e uncomfortabfe implications for certain posi- 
tions or raisd questions about the adequacy of performance 
understandably may provoke the charge that "the data are 
misleading/' But not all such charges are self-serytng, and these 
complaints usually can be traced to concepn either about validity 
or accuracy (as we have defiiiedtthose ter^ns). Fellegi (1980^ 
p- 171) offers the cogent examplefof unemployrhent statistics, 
whose implications are variously ioterpreted because unemploy- 
ment myans 'different thtngB to different data u&ers<-^ln the United 
States* federal unemployrrent st*atistics fefer only to people who 
as a matter of record are actively seeking ertiployment* But th^ 
credrbility of these statistics has diminished with the widespread 
realizatij:>n that large numbers of long-term unemployed have 
given up and fio longer register with employment agencies or 
aaively seek work*) **Similarly/' Fell^i writes, "unless an explicit 
statement about accuracy is, provided, .the receiver is free to 
assume any level fofit^ including**complete accuracy/ The result 
may clearly be potentially misleading"— because either the 
descriptor ("unemployed*') or the level of atcur^cy^ or both, have 
been incorrectly or inade<quately described* . 

Quantitative vs* Qualitative Data . ^ ^ - 

Data are by definition inherently qu^titative, A data item Is a 
number that represents a measurement of som^e descriptive sort 
or that constitutes a code representing a categorical distinction 
presumably drawn on some objective ground (male or female, 
white, black, or Hispanic, liigh -school graduate or- not)< There- 
fore any characterization of data as ^'qualitative" amounts to one 
of two assertions: > ^ ^ ' 

: 1. 1 think data on different descriptors would be more appro- 
priate or preferable* 
2. The rfTeasure used Jco produce che data , is not a v^lid 
descriptor— from my p**spective> 



DAtA 



ERIC 



With respect the fir&tlnstance^ th^yse of unit-cost data^ith a 
student credit hour as the unit^of production) as a wa^'^com^ 
pann^wo mstitutiops often sets off cries for quatttative data 
about thp re)atj^ effectiveness (quality) of. programs at the two 
institutions.. But the inescapable f^t is that datSabout prdgeam^ 
quality \m11 be quantitative arid will take the form qfdamerical ^ . 
expressiohs of measuremtnts. All data -are fundatnentallyi^Iike 
in th^t they niake a cpncrete specification (quantity oj code) with 
reference to^a descriptor of a rc/crcncc entity^* ^ * ^, '\' 
, Therefvre^ the quariti^tative-qualitative disHnctio^^* cannot 
apply to data: at best, it^may^be used to differentiate descriptors,^ 
ItiSappropnate, for example, to^ay that studeijt Satisfaction (ex- . 
pressed on^ scale of one to ,te^ with counseling sCT^'ices is-^ ^ 
qualitative descriptor and student utilization of tl^se services' ^ 
(measured by average numbet of counseling sessions student 
peK y-ear) iS^ quantitative descriptor. But the latter is not there^ 
inherently rrt&re valid, indeed^satisfactiifc^with the proc'c^s may 
well be a benefit in itself with respett to some forms^df counsel-*- 
mg, while studentpersistence iafhe process does not nece^afify 
indicate either satisfaction or benefit. (One is^r^eminded of ^e ^ 
workman in a small tow;^n whoTegularly lost his wa^s^'iri a Satur-; ^ ^ 
day night poker game in the loca^saloofly'Dop't^you %ijfy^ the 
g;ame is crooked?" he was asked* '%ure," he replied— ^*but it's the?^* 
only game in town,") In sbort, "qualitative data* an<^ "quantita- 
tive data" are obfusfatory^misnbmers. 



Objective VS. Subjective Data 



The point at issue here ir^volv^^/fhe ways in ^^^ch observa- . ■ 
tionrwere made and' the numerical values for^be'm'feasures*or 
i3odes obtained. Objective data derive from objective criteria^ the' f 
measure was obtaipAl free of personal ^eeling^'or j)erc;eptual 
idiosyncrasy, perhaps by ij^ing a weighing scale^ or^a ^ape^ 
measure. Subjective data are obtained by relying on the inter- 
pretation or ju3gment of the obset-ver ; a^professor's grade^on an 
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essav constitutes subjective datat as do responses to yes-or-no ^ 
questions about personal preferenues or responses on a numencah^, 
scale to .questions about political attitudes. All data eventually 
reduued to quantities or codes; whether the data are subjec- 
ts e or objective depends on the way in which the valup for the 
quantities or codes are generated. A^one would expect, objec' 
tive data generally are more reliable ani^ more valid than subjec^ 
tive data* TKis is clearly shown in figure 1, which indicates the 
levels of reliability and validity ^ociated with data of different 
typeSj data collected indiAerent scientific disciplines, and data 
collected in^various ^vaysN^ 



VaUdjt> and ReliakiUt> Ratings (Mean Ranking^ for Various Types 

of Datat for Data ki Various Scientiltc Disciplines, 
^ ' and for DaU Gathered by Various Techniques 



Typ*i 



. L r ji ittnC TK<m^^ L rimt I^jU > 



L f \ j]i J 6i 



t IllUhJl < Mi\lnfi1\ 

, .PuHk Op.nu.ft KdiJi^ 

^— __ 



Fjg. 1. (Source. Ivjn P. Fellegi* "Data^ Statistics, Information— Some Usues 
uf the tanadian Social StatJstiLS Scene*' iStaustoLal Reporter, April 1980^ pp. 
i7Ml)J / ^ ( 
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.Facts vs. Values' 



DATA 



Twospecialist&j 
of higher educati' 
continuallv s^^nth 
(IJi-a world of peo^ 
afid interperSQnaf'^yn 
dollars, resources, andcdnstr 
p^. 1 IX Many^decisionmake 



uantita'tive approaches to the management 
e observed that the adrpinistrator "must 
Ian of^action from two aspects of reality: 
an, values^ prefefences^ aspirations^ 
and (2) a world of things, facts,i^ 
ts" (Lawrence and Service 1977, 
nd to regard data as appropriate 



to the domain of things^ not the 9omain of values. Their under- 
lying assumption is that numbers do not convey values. Th^ 
assumption is quite wrong'It is perfectly possible to acquire data 
about preferences^ values, and aspirations^ as well as about 
things, dollars, and resources. To be sure, value-oriented data 
usually detive frorf\subjective measurement or codings whereas 
data about extErnt\lolIars and resources (but not projected dollars 
and resources) are nearfy^lways b^sed on objective measures. 
But if Subjective data are typically less valid andjess reliable than 
.objective data^ they nonet heless'ian be highly informative. An 
ironic example is familiar to all: public-opinion polling, which 
mainly produces subjective dat^i consistently predicts hpw 
voters will divide, nationallyt or state by state, or1n congres- . 
sional districts or other -political subdivision^^ witbin a rangp of 
plu^ or minus three p|^;cent. Very occasionally, nonetheless, the 
ma)or polling organizations predict election results that either 
ar^ flatly wrong (Truman vs< Dewey in 194$) or seem to under' 
estimate victory margins (the Reagan "landslide*' in 1980)< Soul- 
searching by the pollsters nearly always (fveals that the error was 
not in* the data rfiemselves^ but in int^pretation. The voter 
trend toward Truman in the final weeks of the 1948 presi3ential 
campaign was clearly shown in the data; the experts, apparently 
mesmerized by a media barrage on behalf of the Republican candi- 
date, predicted a Dewe^ victory in the face of their own facts. In 
the 1980 election, the possibility thaf reports o^eagan vfctories 
in the eastern states (achieved within the pluS'Or-minus three- 
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perLcnt margin of polling) influenced the vote in states where the 
polls \\^ero still open has raised cogent questions about the causes 
of the, unexpected sweep. But agaiti, the polling data, although 
subjective, suppotted accurate forecasts of the actual \^tingjn 
those areas where the vote c^ould not have been influenced by 
television and radio election reportingv^ ^ 
Values can be expressed in data in af least three ways: 
I. The value itself [s being measuM^S— as in data about the im- 
portance that tjie public assigns t© en^ronmental control 
.2. V^alue-based observer* bias inflilence^ subjective 
measurements. 

3. Data portray facts— w-hat is^ Opinion about what should 
be— that is, how the facts should be altered at some point 
in rhe future as a result of^policy decisions or actions— is 
shaped by the data:user*s values. Distinctions between 
facts and values can blur, because it is both possible, and 
often appropriate to collect dat^aboutpreferences, which 
in effect is collecting facts about vafues. , * 

In the final analysis, the ability to distfnguish between facts dnd» 
\alue& should not lead to attempts to limit consideration of data 
to the domain of reference entities that havf concrete dimension, 
h IS fundamentally incorrect to exclude or to neglect t« collect 
appropriate subjective data about values and perceptions. While 
relatively less valid and reliable than objective data, subjective ' 
data do usefully portray the state of that "world of people, 
' human values, preferences, aspirations, and interpersonal 
dynamics'* that the organisational decisionmaker ignores at his 
own peril. 

The collection, storage, and retrieval of data at«technical pro^ 
cedureSj properly ^out of the hands of the administrators who are 
furnisheU managepient information, A general understar\ding-of 
^data— in terms of cortiponentSj properties, and limitations— that 
this chapter has sought to impart is a netessary precursor to an 
understanding of the nature and uses of informationj to which 

- r * . 

w^now turn, - - ^ , 
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Information 



Theprevioys chapter ifiade meriiidn from time to time of the 
uses of date!. Generally in higher education, data are used by 
analyst^ to construct information for the use of administrator^ 
and other decisionmakers. Information is 'more difficult to define 
^precisely than data,^nd it inhabits* a lajger^ more compleTyand ^ 
^^ more amb*6tiods domain. But the typical administrator is much 
betfeV^U^luainted with that domain .than j^itK the domain of 
y data. This chapter deals in somewhat more general terms, there* 
\ fore^ with the definitional ptotlem,,the properties of informa* 
tion, the kinds of information utilized by administrators^ and the 
role that information plays in various decision processes. 



' Nature bf Infoijnation . 

The author has been unable to find, in Fellegi or elsewhere in 
the professional literature^ a d^nition of information nearly as 
precis as that provided by Fellegi for data. Lexicons are of little 
more help. The1?est of tl^m, Webster^s Third International Dic- 
tionaryt defines information as "the cofnmu nitration or reception 
of knowledge or intelligence/, .knowledge obtained from inves* 
tigation^ study, or instruction. . .facts, data*— and so on. But 
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such blurnn^ of distinctions in a discussion of management 
information would undermine the whole purpose of chis book. 
The dictionary does assign a select meaning to information that is 
more consonant with the requirements of tlie present discussion; 
"somethmg {as a- message, experimental data, or picture) which 
justifies change in a construct {as a plan or .theory) that 
represents physical or mental experience or another construct/' 
That, too, is more suggestive thaTi concrete^ however. And so, 
^ain^ we will rely oh Fellegi: 

^Information, , »is defined as the'processo^conveying an inter- 
pretablef message as a re^It of which the receiver of the^ 
message acquu(;es knowledge^ that is^ becomes better informed, 
[1980, p,J69] 

~ : = £ 

Uses of Infor;nation 

— — \ 

The number of specific ways in which administrators might 
use information to advantage is well nigh limitless, Virtually all 
uses would find their place ^^owever^ in one or more of ihree 
categories of use: (1) decisionmakings '(2) enhancing general 
knowledge, (3) routing co others. If information is quickly ab- 
sorbed or scanned and filed for future attention, the clfences are 
good tlnjt in time it will impact a decision— perhapb one not envi- 
sioned when the information first came tohan4. Similarly^ infor-' 
mationjiot ahsetbed beyond determir^ng to whom it should be 
communicated may well in time c\fcleback, either by influencing 
the third party*s position vis-a-vis some future decision or\t)y 
stimulating feedback from the third party that constitutes new 
information* The possible permutatiqns of use in these two 
oategories couldbe^aified endlessly J but no administrator is in 
need gT suclt a catalog. Students are said not to know what it is 
they need to know; administrators^ by ccmtrast, are acutely 
aware of the deficiencies in their knowledge and have a/teen 
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understandmg of the benefits^'gained from appropriate com- 
munication of knowledge to othe^.,Regrettat>ly> it would be 
u easaling to describ^ some practices as "appropriate communica- 
\ tion*" Every administrator recpgnizes that information can con- 
stitute Organizational power, particularly when access to^it can 
m controlled tn line with calculated purposes* Fortunately, the 
trend is away from inner-circle domination in higher^ducation 
administration and toward the open style of shared governance^ 
which logically calls for wide dissemination of information. 
However, opportunities remain for artful operators to buck the 
tt:end One such, a dean in a small college, described his tactic to 
Baldridge andTierney (J979) tn these words: 

* People used to cyttcize me for not giving theTn^enough infor- 
mation. Faculty members used tp bombard me with complaints 
that I was^hiding facts from them- Now I give them all the in- 
formation—bundles and bundles and bundles. I'm hidii^g^yttf 
real information better than I ever did before! There is so 
much junk that I throw at them, chey can't tell fhe important 
'stuff'from the trivial stuffs [p^ 40) 

A given piece of information is important to some and trivial to 
others^ The conscientious adrpigistr^tor needs no urging to route 
information selectively, according to the needs of recipients. 
Those inclined to (Capitalize on the power potential of informa- 
tion are likely to discover that tn the long run, what otjiers don't 
knovi' now, they will find out eventually, sometimes to th©con-' 
cealer's considerable ehibatlrassment. Data become information, 
then, when they are given an interpretable form and reach some- 
one to \vhom their mess^i^ constitutes immediately or poten- 
tially useful knowledge, " 

^ )_ : 

^ yHProperties of Irlformarion 

The general properties of,inforipation are releyance, accept-, 
ability, timeliness, completeness, and accuracy— a set that 
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overlaps to a considerable extent with the general properties hf 
data— validity, accuracy, and reliability. But the properties of in- 
fo^ation are diffetent from those ©f data a carding! respect: 
they are necessarily assessed relative to a group of usets or a form 
of use; they cannot be stated in absolute terms* The properties of 
data are associated with measurement^ the properties of infotma^ 
tion aft^Slsociated with use, users, and context of use. 

Relevance ' ^ ^ ^ 

The extent to which the us^ of a particular item of information 
Vould reduce the uncertainty associated with a specific decision 
determmes, its degree pf relevance. Information projecting the 
undergraduate' demand for physics courses in the coming 
semester would be highly "relevant to determining teaching 
assignments, in f he physics department, somewhat relevant to a 
decision aboutlwhether ?o fill a tenure-track vacancy on the 
physics faculty , but of virtually no relevance in deciding whether 
to seek an NSF grant to finance the conversion of a nearby aba^i- 
doned salt mine into a nutrino detector. In other \^rds, relevance 
is a function of use,' rather than an inherent property of the in- 
formation itself. Why, then, refer to relevance as a property of 
information? We may say it is because without some degree of 
relevance, there can be no information— only data. With respect 
to Its properties as well as its intrinsic nature, information seems 
always to elude exact definition. 

Acceptability 

The acceptability (appropriateness, communicability) of infor- 
mation is demonstrated by u^r behavior* If the receiver 
recognizes it as currently useful or stores it for future reference, 
the information has at least a nominal acceptability. If it is 
discarded and screened out of memory, effectively it i^^iot infor- 
mation, at least not tojb^user. The user s acceptance or rejec* 
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tion should be guided by*th^ content of the inforraatiorij.of 
determination about its Te1#ance. But in entirely too many 
casesj relevant information is screened out because it does not 
assume a communicable form* The point needs no elaboration 
among administrators: 

♦ Communication of information from* analyst to user re- 
<iluires that they share a common language* To understatid 
the significance of margirial<ost information to decision!^ 
^bout class size^ aa administrator must grasp the concept^ 
of marginal cost* ^ * 

♦ Form of information is important as well as its substance* 
Some us^xs prefer tables of numbers; others comprehend 
information^ only if it is presented in written form^ or 
displayed in graphs and charts* / ^ , \ 

Again, a<;ceptability is not an absolute^operty of information;; 
what is communicable to one indivi^al or group may miss t'he 
mark completely with another* 




Timeliness / * ^ 

Relevant communicable infortnation that arrives after the* 
decision has been made cibviqusty can have no impact* On the 
other hand, timeliness of information is rel^ive to the needs of 
theTisS and context of use. For institational management pur* 
poseSt information abou^ expenditure levels usually cannot be 
more than a month did* and still be maxi»ially useful In a 
research con^e;ctj howeverj*the same information can be a y^ar 
old and be^^fmsidered current for all intents and purposes* 

Completeness* ' 

"When all [emphasis supplied] relevant information is included, , 
that information is 'complete'** (Hussain 1973, p. 92). Complete- 
ness is determined relative to the theoretical set of information ' 
that would be required to reduce uncertainty in any decision 
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situation to zero* As a practic^al matter, information is sufficiently 
complete when the administrator is satisfied that "I know* all I 
need to know to make this decision/*. 

Actiuracy ' ' - 

A discussion of accuracy that embraced questior\s of informa* 
tion loss or distortion during rhe communication process would 
unavoidably become a voluminous digression* The <?nly practical 
recourse is to stay as clo$e as possible to the concept of data ac- 
curacy described in the previous chapter. Within that limitation, 
the criteria for accurate informatior^ may be specified as follows: 

• The information musr derive, from accurate data 

• It must have been analyzed or otherwise manipulated in 
such a way thar rhe accuracy of the data is preserved 

• TRe information must nofbe distorted in the communica- 
tion process 

• It must be interpreted by the receiver in the way intended 
by the provider ^ > 

£ 

The Role of Information in Decisionlhaking 



The professional literature seeking to describe, analyze, and 
assess the decision processes in business and government is portly; 
the literature on decisionmaking in higher education is thtn, b^t 
rapidly putting on^ weight. One may argue that the paucity 
results from t^he relatively slow pace of development of 
management-information systems in colleges and universities,br 
conversely that the development has been slowed by the lack of 
knowledge about how to apply decision information in higher 
education— knowledge that ought to have been generated by 
more R&UD* Both propositions no doubt are at least partly 
correct. However that may l?e, the general tendency, when data* 
processing technology began to take hold on^^ampus, ^as to 
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regard management kiformation (which, as \ve have notedi often 
wai merely recycled operational data) as primarily relevant to 
and i-undui-ive of so^calle^ rational decisionmaking. The trouble 
was, and is, that no one has been aHTe to isol^^te an instance of 
provabl> unadulterated rational decisionmaking, either in 
higher education or in any other sector of our society. We have 
be^ content to say here that the decisionmaker undoubtedly 
would welcome that complete set of purely relevant information 
that would reduce to Kro the uncertainty involved in making a 
signific^int decision—but knows that no sJch set of inform^ation 
can be acquired. Various theorists argue, moreover, that infor* 
mation is susceptible of misuse, deliberate and otherwise, in all 
manner of wa^s/It may be misinterpreted^ partially or wholly 
concealed, inadequately ^omririunicated among decision partici- 
pants, and so on,^ And we have noted that the role of informa* 
ti6n in decisionmaking may be challenged by interests it appears 
to^misserye. ' ' 

Nortethflgss, information increasingly is being applied in 
various decisionprocesses in higher education, and the influence 
of proce&& on use deserves some mention here. The literature 
off^^rs a number of descriptive models of how decisions get made. 
The formal model, so called, views decisionmaking as a rational, 
problem*solving process; a problem is identified, information is 
collected, alternatives are formulated and evaluated, and the 
best alternative is selected based on an assessment of the likely 
consequences of that choice (MacCrimmon and Taylor 1977). 
Baldndge (1971) argues that decision processes are full of con- 
flict, and primarily political in nature. He holds that interest 
groups put such pressu re on decisionmakers that they tend to use 
information only to the extent that it buttresses their position. 
Choices ^fr^ political compromises, Baldridge maintains, and 
tTius decisionmaking is essentially a political art. Millett (1962) 
describes an^ argues for collegial decision processes iryvhich par- 
ticipants have equal voice, share expertise, and achieve resolu- 
tion through collective (and consensual) judgments, Webe^ 
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(1 94 7^^ described bureauaaiic processes by which tlpcisions are 
achieveci through the application of carefully prescribed policies, 
procedures, and de(;ision criteria. Cohen, March, and Olsen 
{1972) offer the analogy of a "gafBajgecan" from which decisions 
gradually emerge, not as a result of formal c^J^ulation but 
through a complicated proce^of mixing problems, solutions, 
participants, and choice opportunities^ Finally, decision pro- 
cesses mav be^simply autocratic— the work d^a single decision- 
maker. (In higher education, the autocratic process is rarely used 
to reach nontrivial decisions,) The critical point is all of these 
processes are regularj^j found in most organizations and that the 
kind of information used is different for iach process. Only when 
a decision becomes gjpgrammed— that is,^hen it is reached 
through a bureaucraftt process— can information requirements 
be specified ^ith little uncertainty, ^ 

Present purposes do not require further consideration of these 
alternative models of the decision process. It is enough to observe 
that the kind of information employed in resolving any particular 
problem depends heavily on the decision process used. Let us take 
as an example the problem of establishing tuition levels for the 
coming year. In a private institution, presumably those involved 
*in the decision would seek information about such thing;s as the 
piXkjected need for tuition revenues, the relationshtf^ between 
tuition levels afid tuition income in past years^the economic cir- 
cumstances of enrolled students and tl^eir aEjility^to pay, tuition 
levels at competing institutions, and the sttujenj-aid picture. 
Tuition being a relatively more important source of revenue in the 
private sector th^ in the public sector, one would expect to find 
a concomitant tendency toward rational, informatioO-oriented 
decisions abput tuition ^levels, albeir with some variation in rhe' 
eKrent of infotmation use, depending on the decision process 
employed. In a state where tuition levels for public institutions 
are tied by formula to a calculated cost of education. Information, 
needs will be entirely diffetent. The formula constitutes a bureau- 
craric decision process; the only information required is that 
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reflecting institutional costs. In some states^ tuition levels are 
established by an anniyal act of the legislature. This in\7olves an 
intensely complicated decision process with innumerable partici- 
pants and a spectrum of information that might range from the 

*cost of living in the state to comparativl figures on tuition levels 
- in neighboring states to statistics on out-migration of the state's 
high-schcK)l graduates. ^ ^ , 

*7 The next chapter considers some general cjfiaracteristics of in- 
formation needs in higher education^ and then we look at tTie 
multiplicity of types of information that administrators need and 
how one goes about specifyirtg the content of a comprehensive 
management data base. Fgr now» we will sum up our discussion 
of information with a matrix (figure 2) in which ^ire shown the 
different kinds of information used in the four primary decision- 
making models described previously (the seldom-used autocratic 
model is omitted) and the different uses to whicK the mformafion 
IS put. The matrix is mainly the work of Ellen)Chaffee of the 

_ National Center for Higher Education Managefnent|SystemSf 
^ho has closely studied decision processes in higher educatiorf. 
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Fig. 2y (Developed at NChffiMS by Ellen Chaffee.) 
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From the previous chapters on datayinformationj and' their 
respective properties> it is essential to bring forward ty/a 
points; (1) data are raw material for information^ and (2) a specific 
information need is determined J^y who wilJ use it arid for what 
purpose, Inthis chapter > we will distinguish between twokind^of 
management information— that which supports day-to-day 
operation decisions and that which supports i^a^nagement controL 
and strategic decisions. Then we will cohsider tfiej^jplic^tions of 
tlfit ^stinction for the development of data bases and also the 
development of systems that tra'nsform data jnto different kinHs 
of information. Considerable attention is ^ivep to the character- 
istics of the data necessary to support^ strategic decisions. 

By way of preface to this chapter^ we rni|st clear away another 
bit of semantic Underbrush; a data ba^e i*not tfie same thing as* 
an information system, A data b^ is a repository lor quantilTpd or 
encoded facts, regardless of whether tKe factis qpscribe entities 
consisting of individuals or of groups. An mformarfop system is a 
mear)s for drawing raw numbers fAm one or r^ore (feta bases, 
an^ converting them into information, " , . - 
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■ Management Information Needs 

In the previous chapter, much was made of the fact that an in- 
formation need is a function of use, user, and context. Reviewed 
in detail, the varieties pf management activity and Information 
use seem virtually infinite. However, Anthoriy (1965) put for- 
ward a tripartite classification that has proved gejjierally useful in 
categorizing the extensive range of possibilities: 

♦ "Strategic planning [or, in the technology of this book, 
strategic decisionmaking] is the process of deciding on ob- 
jectives of the organization, on chan^ in these objectives, 
on the resources used to attain these objectives, and on the 
policies that are to govern the acquisition , use, and disposi- 
tion of these resources'* (p* 24) 

♦ Management control is ''the process by which managers 
assure that resources are obtained and used effectively and 
efficiently in the accomplishment of the organization's 
objectives" (p. 27) 

- ^ Operational con trol is "tl)e proc^ssof assuring that specific 
tasks are carried out effectiveFV and efficiently" (p. 69) ' 
Gorry and Scott Mojton (1971) have observed th^he "infor- 
mation requirements of these three activities. . .are very dif- 
ferent from one another. Further, this difference is not simply a 
matter of'aggregation, but one of fundamental character of the 
information needed by managers in these areas" (p. 57). 

This contention is given credence by figure 3, in which ar^^is- 
pfeiyed the characteristics of information required for different 
cat^ories of managerial activity according to Gorry and Scott 
Morton (1971> p. 59). (In figure 3, the arrows denote the con- 
tinuum, and the characterizations of inforfnation in the strategic- 
planning column are not absolute but relative; planning infor- 
jnation, for example, is "quite old" only by comparison with 
operational ijiformation.) 

By extension, figure 3 also provides the basis for characterizing 
two quite different kind^ of data bases and associated informa- 

^ 
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tion systems. On the one hand are the data bases and systems 
that support operationaMecisions; these are typically referred to 
as operational, or transactional, systems. They utilize data that 
(I) aregenerated internally by the institution, (2) are detailed 
with respect to the object of their fotus, and (3) are used in ways 
that place a premium on currency and accuracy (payrolls cannot 
even be a day late dr a dollar off). The related information 
systems tend to be narrowly defined (admissions systems^ payroll 
systems), to be used frequently, and to functior^-in an environ* 
ment of relative certainty. Wje know what we want operational 
information systems to do^ and the reports they generate next 
month will be the same in form and use as those generated this 
month* These characteristics furnish incentive to 'invest in 
systems that are rigordusly defined and greatly efficient regard* 
ingboth sxorage and processing of data. 

Characteristics of Information 
Required for Different Managerial Activities 



Characteristics 
of Information 



Operational 
- Control 



Management 
Control 



Strate^c 
l^hinning 



Source 

Lt\tl L>f Apgrcgauon 
Tim<? Hofi!on 
Currency 

Frc^ency Use 



Large I V imcrnal ' 
Well defined* narrow 
D*^t ailed 
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Exrern^l 
Very v/idc 
Aggregate 
ure 

Jte old 
Low 

Infrequent 



Fig. y [Source; C. Anthony Corry and Michael 'S. Scow Morton, '*A 
Framework for Management Information Systems'* (Sloan Management 
Review 13 [Fall I97lIt59M ' ^ ^ ^ 

ArfKe other end of the spectrum are data bases and informa- 
tion systems that support strategic decSfeion making; these are 
significantly different from operational systems. The data bases 
^ont^in data of much greater scope but less detaiL Many of the 
data are generated externally to the institution— for example, by 
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the BureaM of Labor Statistics, the Department of Commerce, or 
the American Association of University Professors, For these and 
other reasons, the data are often less accurate and less current 
than internally generated data, Moreover, the informatidn 
systetns that; support strategicMecisionmaking function in a con- 
text markedly different from that in which operational decisions 
are made/ , . ' 

* Simon (1977, p- 46) analyzed the contextual differences in 
terms of programmed and non/^rogramTned decisions. Operational 
information systems support prograrnmed decisions for which "a 
definite procedyre has been worked out for hafiSling them so 
that they don't have to t>e-tr6atedde novo each time they occur," 
Strategic decisions, on the other hand, are nonprogrammed— 
"novel, unstructured and consequential/' Sitnon adds; /There is 
no cut and dried method* of handling the problem because it 
hasn't arisen before or*because its precise nature and structure 
are elusive or complex or because it is so important that it 
Reserves a custom tailored treatment/' In short, the data bases 
and related information systems that support strategic decisions 
must be designed to produce information relevant to decisions' 
that are unpredictable, as to both specific substance and timing, 
''Even when particularkindsofdecisions, such as those that shape 
annual budgets, must be made at stated intervals, the decision 
process is likely to vary from year to year^and with it the infor- 
mation required. When output requirements for the infcJrmation 
system are unpredictable and nonrepe^titive, the major design 
criteria become flexibility and tiase of access, rather than speed 
and efficiency, A premium is plaCfed on ar^ information profes* 
sional who can "reach into the data base and pull out the com- 
bination of data that serves the particular need/* " 

With this background, additional 'terminology can now be 
introduced. . * ^ * 

Operauonal (transactional) data base— the set of data, usuartly 
generated internally, that suppoits the day-in, day-out repetitive 
processes 6f the institution. ' , 

■ '. 1 
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^ Opcfatioruxl information system— the mear\s by which transac- 
tional data are processed to yield regular reports of predeter- 
mined content, to guide day-to-day operational decisionmaking 
(monthly expenditure repOtt^^jzourse-enroUment information, 
"payroll information). 

Management data fcose— the set of data necessary to support* 
strategic decisions. Some of the data incorporated in manage- 
ment data basgi are derived from operationayiata bases; tliese 
are augmentea, hoWevcTf by many kinds of data originating out- % 
side the institution. TKe data in management data basefe typically 
are more aggregate and are updated less frequently than the data 
\^ operational data bases. 

Decuion-JHf^rt 5>stem— the mechagism by which management 
data are transformed into inforrftation required for strategic^ 
decisionipukfhg. . ' ^ 

^ MiXrtSgement-information system (MiS) is a familiai^rm in most 
administrative circles, but it is too bifcad to be u^fril in this docu- 
ment* It IS commonly used to denote information systems that 
draw on various data bases to construct predeterjnined kinds of 
information: Su(;h systerns bften have little or ijo capacity to 
respond to ad boc requests. Thus they are n\ore Me what we 
have caHcd^ operational information systemjs. Howeverj_^MlS 
oft?n IS used broadly to encompass what we have called clecision 
support^yst^s. So'^we will avoid ambiguity by c6nsistent usage 
of more precise alternative terms and eschew MIS ^together. 

The balance of this chap^r. ts given over to^n inndepth discus- 
sion of management data systems.* 



Criteria fqr Managctnent Data Bases . 

The foregoing brief overview implies design criteria for 
management data bases. They mo&L^e broad in the scope of 
their.data content, but deal with aggregate? rather than details. 
The required scope usually fnust be achieved at the expeilse qf 
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currency and accuracy, because much requifed data will originate . 
outside the institution. The system drawing on the m^nag^ment ^ 
data base ls expected to produce information less frequently ^d 
regularly tharujs the case for operational systems, and the 
specifics of information required may be largely unpredictable. 
In designing management data bases, the emphasji^shouldbeon 
flexibiliJty and ease of access on retrieval, with less attention given 
to storage ot processing eflficiencies,- which are important in 
operational (transacJcional);systems, - 

The key design issue inheres in the fact tliat information ne^ds 
relative to strategic and control decistotis frequently change so 
rapidly, and sometimes so drastically^ that past needs are poor 
predictors of future needs, Parricularly in the situation of finan' 
cial stress and enrollment declin^ bedeviling so many colleges 
and universities today, time constraints too often do not allow 
the accumulation of requisite data after the problem to be ad- 
dressed has been identified'. More often than not^ information 
used ia any particular decision context is constructed out of 
\yfiatever data lie 'ready to hand, \ ^ * 

The present writer is convinced that the best way to approach 
the design of a management data base is to proceed deductively* 
taking guidance ftofp. a generalized descripti^^e model of a higher* 
education institytion and its ^(Qyironment, This is n&t-^o argue, 
that a single^cemrally designed data base can be utiliigd by all in* 
stitutions. It IS possible^ however, to put forward a general descrip' 
tive rt^odel withirt which selections of Iflata appropriate to the 
needs of individual institutions can be madet Such an approach 
has several advantages in addition to its realistic recognition that 
information requirements fluctuate. These advantages include:. 

• Breadth of Perspective: Through use of a descriptive model 
(such as the one proposed J^elo^Y), attention is directed to 
external -environment fnatters criticaUp strategic decisions 

• Attention to Interrelationships^Sinze dafe come to rr^nage* 
ment data baseifrom mari^^^rces,* systems design must 
focus on their uae in interrelated ways^ ^ ~ 
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Focus on th* Maimgement Data System as <x Separate Entity: 
Design of a management data^base using a dC^riptive con- 
cept {rather than existing data^ources) as a starting point 
helps ensure that the necessary difference between decision- 
support systems and operational systems is not inadver- 
tently compromised 



^ ' The Proposed Model 

^ The generalised descriptive model proposed, below as a guide 
to the development of a management data base for a particular 
institution suggests two basic stages of systems development. 
First, the major reference entities — ifidivicluals, groups, organiza- 
tions—about which data should be included, are identified. 
Then the appropriate descriptors for ^ach o/the reference entities 
should be determined* ^ 

Ref^ence Entities 

For any^iven institution, a multitude of eruities exists about 
which datB^B^ght be considered for inclusioQ^in a management 
data system. Mbst impbrtantj of course, is the institution itself. 
This is the entity given predominant attention in molt data 
systems, sometimes almost to'the exclusion of others* The next 
most impJtJrtant entity is the stiwient body. In manydata systems, 
student data are treated aT^ii^mponent W the set* of data 
describing the institutional entity, Institutions would be better 
served if students were regarded for all purposes as a separate 
reference entity. The third large reference entity of 'major c^n-^ 
cern to institutions of^higher education consists of the various 
erincdi constituents— the interest groups in tTte external environ- 
ment that may have immediate and direct impact on, or receive 
impact from, the institution. This third entity, actually a group 



42 



^ 37 

f 



Dennis P. Jones 

of similar entities, includes 'agencies of state and federal govern* 
ments^ philanthropic organizations and private donors, employ* 
ers of graduates, and accrediting and professional associations, 
to name a few* Their influence is directly exercised through 
either.funding or regulatory mechanisms. They benefit directly 
from t;he services or goods produced by the institution. Entities' 
m the proximate environment that directly impact the institu^ 
tion often have similar relationships with students— a cardinal, 
example being funders who provide both institutional grants 
and student aid* 

The basic framework for the descriptive mode} thus consists of 
the institution, its students, and related interest groups* As 
figure 4 shows, each basic entity is part of a.larger entity that 
must in some degree be described in the system if it is to accom- 
modate, in broad outline, all the data that a comprehensive 
management data system shouldlin corporate* 

■ 
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The inscicucion is concerned with other providers of education 
because virtually every college and university conhpetes with and 
cooperates with at^ least a few other organizations providing 
learning opportunities. The model therefore is expanded to in- 
clude other prot'iders^ with the specification that the term includes 
not only traditional institutions of higher education tut such 
-other pro^ders as proprietary institutions, the military, profes- 
sional asspciations, business, government agencies, and religious 
and social organizations* 

An institutioas students constit\ite a subset of potential^ 
students. Within the institution's servicf area, the potential 
student body typically comprises a nutnber of identifiable 
subgroups. But not every, individual ca[^tured in^these groups is 
in reality a prospective student, and for a given institution, only 
selected subgroups are really probable sources of students. 
^Subgroups of the potential^tudent entity vary, by instttution 
andean be characterized in marfy ways— by age, prior education, 
.economic status, occupation, and so on< 

Societ^j'^the entity that envelopes the institutidh's -critical con- 
stifuerftsj. admittedly is an unwieldy ab^straction, but one that 
must be accommodated in an effective management data system. ^ 
{This entity also has been termed thenemote eni^ironment^whr^ 
is not less abstract.) The impacts of society on the institution 
(and vice^Siersa) are seldom so direct as those of t^e interest 
groups irvttie^prop^imate environment; sofietal impact nonethe- 
less remains both important and pervasive. The society entity 
embraces such factors as the economy (inflation, employment), 
pubjic attitudes^boQt hi^^r education, and*the general political 
environment for higher eduQation^. These and innumerable 
related factors operate as truly indeppndent variables with re* 
spect to institution alplafinmg and management decisionmaking: 
a college or university executive caa do little or nothing about 
them. And their W^fluence cannot be safely ignored, as the un- 
even course of higher education in this country since the sixties 
attests- Tl^rTlianagpment dats^ system, that ignores societal- 
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variables is incomplete; commonly in higher education, the 
economy is regarded as the most important of these variables. 



. Descriptors of Reference Entities ^ 

The first step in the design of a management data system has 
-QOt been completed until the identification of specific entities 
has been carried to feasible limits ^ithm the six-element model 
depfcted in figure 4, Step two is to identify what needs to be 
known about each specific reference entity, specified in terms of 
quantitative measures and Xoded characteristics, Th6 set of 
bpecific entities lodged ir^each of the six elements of the model will 
vary extensively from one institution to another. A generalized 
discussion of descriptors therefore may appear to hold little prom* 
ise for useful concretene^sT one Qan hardly determine ho^ best to 
describe a specific entity until it has been identified. Nonetheless, 
3orue generalizations about categcSries of descriptor ^and the^ 
specific descriptors these categpries include is advisable^^^ 

As with the model used to support step-one df velppmeht^ a 
framework for descriptors can guide the deductive^d^velop- 
mental effort called for in step two* Again^ we should exjiect from * 
a uniformly applicable categorization scheme the conceptual 
virtues of simplicity and jjrmmetry, condu(ling to a streamlined, 
data^base design. All potentially valuable descriptors of all the 
major entities should be accommodated. The fr^ework should 
consist of categories that apply uniformly to the assemblage of 
entities: Moreover, it should group descriptors in ways that yield 
useful conceptual insights while at the same time facilitating the 
operational aspects of data-system design and deyeloprtjent. 
Three overarchingcategories of descriptors ape proposed; identi- 
fiers, state (condition), and program. J i 



i 

40 



»1» . , 

I 

THE MANAGEMENT DATA BASE 



Identifiers _ ^ * 

These descriptors are needed to unambiguously specify the 
reference entity. Where the entity is an individual or institution, 
identifiers include such descriptors as name and address. If the 
reference entity is a group, whether of individuals or organiza- 
tionSj common characteristics of members (black students, two- 
year public colleges) are^used to specify it» For individuals^ traits 
such as age, sex, educational background^ and place of residence 
are commonly specified. For institutions^ control and type of 
institution are typical identifiers. Such traits seldom change. 

State or Condition • \ ^ ' 

These descriptors establish the circumstance or status of the 
reference entity at some point in time; they might also be labeled 
asset descriptors. Within this <:aregory, it is helpful to identify 
three subcategories; 

♦ Internal States or Conditioni— states that inhere in the entity 
at a given time. For example, an individual's level of 
knowledge in a particular area or beliefs and attitudes are 
descriptors of that individuals internal state at some point 
in time— what the entity is, ' / 

♦ External Assets— the set of resources (financial^ physical^ 
iiuman, informational) under the contrpl of the entity at a 
point in time— this subcategory describes what the entity 
has* , 

♦ Relationshif) States or Conditions— the state of association 
between one entity and others (for example, membership 
status of an individual vis-a-vis a professional association^ 
or of an institution vis-a-vis an accreditation agency). ^ 

Program ^ ^ 

This category includesdescriptorsofthestrategies or activities 
pursued by an entity in order to accomplish a desired change (or 
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f^iintaLn a desired status quoXin state or condition, for itself or 
for any other entity. Program descriptors tell what the ej^tity 
do€i; they summarize activity over a given poriod of tim*e— in col-, 
leges anJ universities, usually a semester, an academic yelfr, or a 
fiscal year, THe following subcategories are needed to describe 
'programs: ^ . 

• Purposes— whi^h conditions (internal oi; external as^et<^ 
relationships) are to be changed or maintained* Purposes 
are synonymous with infended outcomes, 

• Target Enttty— the entity in which th^ change in condition 
or state specified in purposes is intended to ocicun 

• Mecfiod— the means or mechanisms to be employed in 
accomplishing change in condition or state. For an institu- 

^ tion, the method of creating internal change in students 
might be, for example, laboratory experience, group dis' 
cussion, or work experiences. For a state agency, the 
^ method employed in carrying out*a program is typically 
the distribution ^of resources or the imposition of 
. regulatory requirements, * 

• Let'ei of Aztmty^a descriptor of how much activity is pro- 
posed or was engaged in over the period of time in order to 
accomplish the intended change in the target enti^. The 
number of student credit hours taught in a semester or 
year is a common indicator of level of activity in instruc- 
tional programs, ^ 

• Resources— descriptors of the amounts of resources 
(human, financial, physical) allocated, expended, or utilized 
to carry out any particular program. 

• Outjom£s— the clfanges in condition or state that accrue to 
any entity (either intended olr unintended) as a consequence 
of the programs, 

• Beneficiary Entity— identifies the entity in which a change 
in condition or state actually did occur^ 
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To sum up, a management data base in higher education must 
anwommodate three kinds of reference entities— students/poten- 
tial students, institutions/other providers, critical constituents/ 
societv— and three kinds of descriptors— identifier, state, and 
program. We must add the dimension of time; data on the state, 
or condition, of a reference entity— studlhts, for sample— 
describes that state at a particular ttme^ Comparison of such dita 
with parallel data collected at a different time is one means of 
producing information about change iq state. The underlying 
point is that a management data base should yitld information 
about the dynamics of the system of interrelations that embraces 
the. institution, its students, and the world about them^ 

From this point of development on, in any given institutional 
application, our model would rapidly lose its generality as the ad- 
ministrator and analyst draped lists of specific data requirements 
over its conceptual parts. This is one good reason for eschewing 
here the task of writing out those laundry lists— the lists will sig- 

*nificantly and sometimes radically differ from one institution to 
another- Another reason for not attempting such a jzompilation 
is that the state of knowledge is not uniformly complete, once we 
venture beyond the conceptual and general The author is among 
several researchers, informally affiliated through their member- 
ship in the Association for the Study of Higher Education, who 
at this writing are undertaking a wide-ranging compilation of 
data needs to provide a full spectrum of managefnent informa- 
tion in higher education settings. The hope is to develop a com- 

' prehensiv^e and detailed scheme for describing higher education 
dynamically and in all its essentials— one that^researchers ard 
administrators alike will find sufficiently realistic and complete 
to serve as a standard This will take a good ^eal^f time. But so 
does the development of ^ management dat;a base at an institu* 
tion. Much of the requisite data, particularly in the student area, 
has long been collected by virtually all institutions and put to 

^ various informational uses. This book describes what the author 
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believes to be a conceptual framework that will not be soon out- 
dated. It should prove adequate to accommodate the results of 
present efforts to specify what data are needed to generate all the 
various kinds of information that college and university ad- 
ministrators might require. 

Previous disavowals of intent to dwelt on details in this bopk 
notwithstanding^ the administrator , may still welcome some 
demonstration of how the management data base modeled here^ 
would be put ta use by the data analysts. As articulated to this 
pointj the mqdel suggests six general subjects about which 
analysis might be undertaken to produce information required by 
an administrator„They include student -institution relationships, 
the state (or conditiQn)'of students^ interest groups^ financing, 
and institutional assets; and the allocation and utilization of 
assets. For the sake of illustration, we ^vill consider just one of the 
mftny questions dsked by decisionmakers at almost all institU' 
tions jvith respect to student-institution rebtlonships: **Who are 
our Students?" 

The analyst's task appears relatively simple— first to call up from 
the data base the available descriptive statistics about current 
students. The analyst then sorts through these to select a subset of 
descriptors that ujitt most usefully, characterize the major groups of 
students currently enrolled. Typically, it is most profitable to 
took at sucl/identifiers as age^ sex, race, and such'state descrip- 
tors as geographic origin/.prior education^ employment status, 
socioeconomic background^ and academic ability (as measured 
by test scores, high-scKool rankings or other descriptors deemed 
appropriate). ' * . . * 

At tfiis pointj the analyst's task has bst its appearance of 
simplicity. These data can be combined in^anenoYmous number 
of different ways to describe various groups within the stqdent 
body along a considerable number of dimensions- "Who are our 
students?" turns .out to be an omnibus question; "What is the 
ethnic composition of our student body? How do the various 
ethnic groups compare with respect tb academic preparation? 
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Socioeconomic background? Program preference?"— and SD.pn 
,and so on* 

To confront an administrator with ^ pile of reports displa^ng 
^these'data, in all their conceivably informative permutations^ 
would be in itself nearly always a useleafSctivity, because few ad' 
ministra^tors have either the time oi;^ inclination to sift thFough 
hundreds of pages of computer printout in seajch of information 
of significance. A management data base maybe ap illuminating 
beacon, or it may be a perversa cornucopia, spewing out indi' 
gestible numbers. Clearly, the analyst should understand before* 
hand tv/iy th^ administrator wants to know "Who are 6ux 
stadents?" Is the institution xoncerned about equal access? ^ 
About matching'program mix fo^udent needs? Is there concern 
to know in what major respects the student body has changed^ 
over tKe last five years? Since data become information 6nly in a con- 
text of tiSEy the data analyst must understand that fon^t in order to 
produce useful infoimofion. In the next and concluding chapter, 
this observation is rejterated and somewfiat expanded upon. 
-7 




CHAPTER 5 



G)ncluding 
Observations 



A Summation 





le Book of Proverbs admonishes that repetition is the death 



JL of friendship. Therefore the c^ventional concluding sum* ' 
mary of what has been said will be cbnfined to three Sentences: 
There are significant conceptual differences between data and 
information. The need for information is a function not only of 
use, but of user and context. Information needed to support 
strategic decisionmaking is different in significant ways from that 
which supports opeFatiojial management, ^ 

It remains to consider three important consequences of those 
statements,' (This consideration mS^ be aided at the outset ty ^ 
look at figure 4, which may be regarded as a data-to-information 
flow model, providing an organizing structure for the content of 
the earlier chapters on data and information,) 

Firsts because the content arid working characteristics of opera- 
tional systems and decision -support systems are so different, they 
should be developed as separate'but interdependent (rather than 
integrated) systems. The decision -support system is best designed 
as a stand-alone, complete system that incorporates what we 
havetalled a mo^em^nt data fcose— one that taps mukiple data 
sources, including the institution's operational data base. 
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Second> there is no sound choice but to build a general-purpose 
decision-SSpport system that can respond to demands for a wide 
variety of information> often requiring unpredictable combina^ 
tions of data. Precisely becauT&e the design cannot incorporate a 
predetermined set of analytic procedures and matching data that 
wi!l meet all information requirements> it is most fruitful to 
design the system around a descriptive model pf the college or 
university and its environment. Obviously, a descriptive, concep- 
tually based system runs the risk of beihg nonselective, of encom- 
pasMng at least some data that will remain in ttie nice-to-know 
category rather than being demonstrably necessary. Without the 
exercise of considerable acute judgment; however> the tendency ^ 
will be to collect and retain too much data, no matter how the 
desigr\ process is initiated, Inthe judgment of tht^present writer> 
a design that starts from a sound conceptual base is far less likely 
to contain extraneous elements than one that^starts from other 
premises, ' ^ r 

The third majer^ consequence of the summary statements 
above was alluded to at the close of the last chapter; successful 
design of a management data b^se req^jires a competent iriforma- 
tion specialist —a professional not rweretV^a technician— between 
the data and the information, A smalleifpajSsion oq this point 
will brtng us to the end of this shofTS^atiseA ' 

" f_ 

^ The Human Elemer^t ; - 

T . 



^ ^ The transformation of data into informatioijthat is both rele- 
vant and communicable to the\iser is never a solely mechanical 
task* The information professional must be sophisticated about 
data and its analytic treatment> certainly— but in addition must 
i%ave a threefold. ability; (1) to understand the management 
problem> (2) to appreciate the perspective from which the user 
addresses the problem, and (3) to identify and appropriately 
analyze the data that willj^est inforfn the user confronting the 
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problem* Such capacities are not built into the data base and 
cannot be incorporated in analytic software. They must reside in 
an individual— a professional of a sort too seldom found in 
higher education. Regard, as Baldridge and Tierriey drd, the adl- 
toQ-typical experience of one ^mall institution, described by fts 
dean: ^ W 

We worked hard to develop a ftrst<lass database and an excel- 
lent sb^ware system. But in spite of that, in the early stages we 
had a hell of a problen) getting the appropriate information. 
After a while we realized the difficulty; the project director was 
giving us answers to qd^tions we weren't asking! And, fnore 
often than not, when we asked a question, he did not furnish 
appropriate data. He had his own idea of what we needed and 
was giving us'tc^s of information about it« But we usually 
^vpanted something else, , Finally the president called' the 
committee together and for about 5ik''weeks'we thrashed 
through the kinds of information we needed and Wanted. We 
insisted that the amount be reduced and the /ocu5 be on things 
we Aally needed- After that the situation got dramatically, 
betten(I979, p. 42J ' / 

The ideal information professional has-been described by 
Srfe^an as one "sufficiehtly versatile to assume the perspectives 
of three'people; (I) the djcision'maker, such as the president or 
th& academic senate, asking for information and choosing to use 
it for decision-making, (2) the analyst, wearing his or her own hat 
and translating the information needed into terms that wijl admit 
a solution— that is, taking into account the imprecision of the 
question, inadequacies of the data base, limitations of available 
tools ai)d techniques, time, talent, and other resources (or proper 
analysis; and (3) the .technician to whom^ the practice and 
technical aspects of gathering information are clear and the 
meaning of the resultant data unmistakable," Sheehan ad^; 
"The effectiveness of ^he communication between the analyst 
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and the decision -maker depends on the confidence they have in 
eachother"<19?7,p. 93). ^ - 

All this may be taken to indicate that the prospects for im- 
proved design and use of management data bases in higher edu- 
cation are seve'rely limited l^y the short supply of people with the 
right combination of skills, intellecit^ insight, and experienced- 
It IS correct to conclude th^t only such people can substantially 
improve the present tieficient state of management information 
available on the typical American campus. Some administrators 
try to double as their own information specialists. They often 
succeed tq the extent that they ftame excellent questions— only 
to fail when they venture over t©-the computer center s^nd seek 
the answers. The usual mistake is to make ill-informed requests 
''for data— data that are not avgilable, or ftot compatible with 
other dat^a reqi^sted^ or not the best source of the desired infor- 
mation. Such requests often cause organizational chaot and 
create dissatisfactions t* no purpose: a knowledgeable anal^t 
either could l>ave obtained the right data without trouble, or 
would have known at the outset that in view of the data and time 
Available, the administrator's questions could not be answered— 
and would have said so, - * \ * 

It is wrong to believe that the supply of^ible analysts must re- 
mam short. Competent informational professionals are made, 
not born, and many are self-made. If sdund concepts underlie 
their trainitig and practice, they will increase in number and 
grow in ability- Administrators who understand and chamgjon 
soundTconcepts, and who refuse to settle for less, can create the 
motivation andjhe job opportunities that will attract competent 
people into the information profession. If this.do^f not happen, 
information for (.ontrol and strategic decisions wiU not improve 
in quality or impact. But neither will the printingout of numbers 
at the compMter center lessen in volunte. 
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